Heavy metals in the environment are negatively affecting ecosystems and human life. The anthropogenic source of heavy metals has increased because of sludge from wastewater plants, tanneries, fertilizers, pesticides, and mining industry. As well as environmental conditions change, there is an effect of sedimentation of heavy metals in natural sediments which affect groundwater sources. Thus, the relevance of the present bibliometric work is to address the different interactions between heavy metals and natural sediments. Therefore, this work claims a perspective to predict heavy metal precipitation behaviors in the presence of cations and anions, changes of pH considering its mineral and organic forms, and, solid and liquid phase displacement, migrations towards the contaminated soil and cationic stabilization of heavy metals. In this sense, Cd, As, Mo, Cr, Al, Mn, Al, Cd, Hg, Zn, Pb, Cu, Co, and Ni are mostly correlated with basic pH and Ca/Mg/Fe/Mn minerals. This network has also found that there is a link connection between the contamination source i.e. fertilizers, pesticides and biosolids, and physical-chemical parameters like ionic strength, oxidation-reduction potential, and salinity. Thus, the scope of the present work includes a different perspective in looking remediation strategies by the generation of a connectionist system.
Introduction
Approximately 663 million people worldwide still lack improved drinking water sources (WHO, 2015) and what remains as natural water sources are being contaminated by almost 2 million tons of sewage every day (UN, 2014) . Water is contaminated by nutrients from agricultural runoff, industrial effluents and atmospheric inputs from fossil fuel burning and bushfires. In particular, developing countries discharge more than 70% of their industrial waste into the environment (Corcoran, 2010). The heavy metals are one of the concerns for environmental pollution due to their ability to bio-accumulate and develop a cyanogenic effect on the ecosystem (Masscheleyn, Delaune, & Patrick Jr., 1991). The presence of heavy metals (Hg, Ni, Pb, As, Cu, Cd and Zn) in natural bodies is mainly attributed to the pollution generated by tanneries, textile industries, mining, oil, steel and metal coatings. Specifically, As, Cr, Pb and Hg are located within metals of high significance for public health due to their bioaccumulation in the food chain ( developing countries there is a common practice thru oxidation ponds. The problem is that there is no way to take advantage of residual sludge. Thus, the primary concern is that sludge becomes a sink for persistent contaminants such as heavy metals. Besides, the accumulation of heavy metals in sediments was also identified in many natural bodies due to anthropogenic and natural sources (Davutluoglu, Seckn, Kalat, Yilmaz, & Ersu, 2010; Kalbitz & Wennrich, 1998) . In this way, the distribution of heavy metals in the environment is an aim of research to find remediation strategies to extract, adsorb or biotransform them. Thus, if the distribution of heavy metals and their mobility is identified, it can be determined the ways to reduce toxicity and bioavailability.
Therefore, herein is presented a novel network approach to understand the physicalchemical dynamics to remediate heavy metal contamination.
Sources of heavy metals
The natural sources of heavy metal contamination are volcanic eruptions, metal corrosion, atmospheric deposition, geochemical reactions, soil erosion and sediment resuspension (Tchounwou et al., 2012 
On the other hand, transition metals are elements that are present in low concentra- 
Physical-chemical interactions
The mobility, solubility, bioavailability, and toxicity of heavy metals in the environment will depend on pH changes, ionic strength, mineral precipitation, adsorption- and Cd will be carried out in natural sediments at acidic pH in the presence of organic matter. However, Al, Cr, and As will not precipitate under these acidic conditions. In the presence of phosphates, carbonates, clays, silt and hydroxides, Hg, Al, Cu, Mo, Zn, Cd, Pb, Cr, As, Mn will precipitate at basic pH, while Ni, Zn, Cd and As will be adsorbed 
Outlook on remediation
Before the implementation of remediation technologies, is necessary to identify heavy metals accumulation mechanisms according to the exchange capacity under acidic or basic as well as ORP conditions. Mn and Fe oxides, in combination with sulfides and organic matter, are of great influence in the remediation process. For example, the bioaccumulation on microbial cells has a recalcitrant effect on the degradation of hydrocarbons. Thus, remediation strategies should be designed by analysing all these accumulation mechanisms. As an outlook for remediation, it should consider that heavy metal stabilization is a priority before applying a biological or chemical remediation.
According to Fig. 3 , the most used technologies to remediate heavy metals are related with chemical stabilization like precipitation and ionic exchange (i.e. zeolites).
Besides, the most commonly used solvent is ethylenediaminetetraacetic acid (EDTA), which acts as a chelating agent with high pollutant removal efficiencies. Phytoremediation technologies are among the most utilized for the remediation of contaminations with heavy metals (Wuana & Okieimen, 2011) . One method to control the solubility of heavy metals at acid pH can be the formation of non-toxic complexes with the addition of chelators and organic acids, so therefore a phytoremediation could be enhanced. In precipitation technologies, for example, the common treatment for mining industries effluents is carried out with lime (calcium oxide), calcium carbonate or caustic soda for the precipitation of metal hydroxides (Fig. 3) . However, sludge precipitation generates an environmental problem due to the handling of heavy metal hydroxides. It is for this reason that in the United States, the remediation of effluents of the mining industry was implemented through phytoremediation systems. In the 90's, approximately 400 lagoons were built, where totora species were planted for their resistance to heavy metal concentrations and residual water acidity (Cohen, 2006) . 
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